Sustained inhibition of nitric oxide by NG-nitro-L-arginine improves myocardial function following ischemia/reperfusion in isolated perfused rat heart.
It has been postulated that nitric oxide (NO) can react with superoxide anion (.O2-) to generate hydroxyl (.OH) radical. If this is correct, inhibition of NO synthesis could attenuate .OH radical mediated ischemia/reperfusion injury. Therefore we studied the effects of NG-nitro-L-arginine (L-NNA), a competitive inhibitor of the NO synthase enzyme on ischemia/reperfusion injury injury in isolated perfused rat hearts. Three groups of rats (n = 12-15) were studied. Group I: Untreated ischemia/reperfusion control (37.5 min of global ischemia followed by 20 min reperfusion); Group II: ischemia/reperfusion with 25 microM NG-nitro-L-arginine; and Group III: ischemia/reperfusion in the presence of L-NNA and 2 mM L-arginine, the substrate for NO synthase. Coronary flow (in ml/min) and ventricular developed pressure, +dP/dt and -dP/dt were measured 5 min prior to ischemia and at the end of reperfusion. Baseline preischemic developed pressure was significantly lower in L-NNA perfused hearts than controls (76.8 +/- 5.9 v 97.6 +/- 2.9 mmHg, P < 0.05). However, the developed pressure following reperfusion was significantly greater in L-NNA perfused hearts (57.4 +/- 7.4 v 20.8 +/- 6.4 mmHg in control). This protective effect was reversed by the addition of L-arginine. Preischemic coronary flow was decreased significantly in the L-NNA group (6.4 +/- 0.5 ml/min) compared to controls (11.6 +/- 0.7 ml/min). The duration of sinus rhythm was significantly improved from 3.8 +/- 1.2 min in controls to 15.1 +/- 0.8 min in L-NNA perfused hearts. A corresponding significantly lower incidence of arrhythmias was observed (10.2 +/- 1.5 in ischemia/reperfusion group v 1.7 +/- 0.8 min with L-NNA).(ABSTRACT TRUNCATED AT 250 WORDS)